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Background:New training paradigms in vascular surgery necessitate medical student interest in vascular disease. We examined
the effects of incorporation of a vascular disease educational program during the second year of the medical school curriculum
on student acquisition of knowledge and interest in the treatment of vascular disease.
Methods: We developed and administered a new educational program on vascular disease and delivered the program to all
second-year medical students. The new program encompassed 9 didactic hours, including 7 traditional lecture hours and 2
hours of problem-based learning. After completing the program, students were surveyed regarding vascular disease-specific
knowledge, interest in treating vascular disease, and career choices. Third-year students who were not exposed to the program
were surveyed as a control group. We recorded the voluntary student enrollment in the vascular and endovascular surgery
rotation during the following academic year. Voluntary enrollment of the students exposed to the vascular disease education
program was compared with enrollment for the previous 8 years.
Results: Before the introduction of the new educational program, 946 total lecture hours were delivered to first- and
second-yearmedical students, comprising 490 hours (52%) given by nonsurgeon physicians, 445 (47%) by nonphysicians, and
11 (1%) by surgeons. Survey response rate was 93% (112 of 121) for second-year students and 95% (39 of 41) for third-year
students. After the vascular disease program, second-year students answered 7.11.4 of 9 vascular disease questions correctly,
whereas unexposed third-year students answered 7.2 1.7 questions correctly (P .96). Most second-year medical students
described a “somewhat” or “much greater” interest in the medical (63%), procedural (59%), and overall (63%) management of
vascular disease after exposure to the program.Most also had a “somewhat” or “muchgreater” interest in a vascularmedicine (64%)
or vascular and endovascular surgery (60%) rotation. Enrollment in the vascular surgery third-year clerkship increased significantly
to amean of 3.0 students/month from 1.16 students/month in the prior year (P .0032, postintervention year vs 8 prior years).
Conclusion:A vascular disease educational program administered to second-yearmedical students increases interest in vascular
disease and interest in further training. The increased interest translates to greater student enrollment in the vascular surgery
clerkship in the subsequent academic year. (J Vasc Surg 2010;52:775-81.)Diseases of the arteries, veins, and lymphatics are com-
mon and important causes of morbidity and mortality in
our society. Vascular surgeons routinely evaluate and treat
problems of the vascular system, positioning them as con-
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doi:10.1016/j.jvs.2010.04.063tent experts to facilitate the education of medical students
regarding broadly defined vascular disease. Indeed, others
have cited a need for vascular surgeons to become more
involved in the preclinical years of medical school.1,2
Superimposed on the imperative to educate medical
students about vascular disease is the change occurring in
training paradigms in vascular surgery. Vascular surgery
training programs increasingly directly recruit medical stu-
dents rather than surgical residents.3 The ideal time to
begin to influence this decision appears to be early in
medical school because medical student interest in surgery
is at its highest at the time of medical school orientation,
followed by a rapid decline in the first 2 years of school.4
Nonetheless, surgeons are uncommonly involved in
the structured educational activities of the first 2 years of
medical school,5 and vascular surgeons are no exception.
Despite the need for vascular disease education and the
available expertise that vascular surgeons have to offer,
we lack an implementation plan to satisfy the calls to engage
students at an early phase of medical school. To this end, we
developed and implemented a vascular disease educational
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ducted this study to evaluate the effect of such an educa-
tional program on student interest in vascular disease and
knowledge. We hypothesized that direct didactic involve-
ment of vascular surgeons and vascular medicine physicians
in the second year of medical school would increase interest
in vascular disease. We further hypothesized that an in-
creased interest in vascular disease would translate into an
increased pursuit of further training related to vascular
disease.
METHODS
An educational program in vascular disease was devel-
oped over a period of several months in 2008. The resulting
educational program was delivered to all second-year med-
ical students at Wake Forest University School of Medicine
during a 3-week period in September 2008. Students were
surveyed after the program and then monitored the next
year for enrollment in the vascular and endovascular sur-
gery rotation during their surgical clerkship.
Educational context. The second-year curriculum of
Wake Forest University School of Medicine consists of a
series of 3-week blocks organized by organ system. The
curriculum of each block is determined by the block’s
faculty director. The format of educational activities con-
sists of traditional lectures and problem-based learning
sessions. The vascular disease curriculum was added to the
cardiovascular block, which previously encompassed pre-
dominately cardiac disease. Peripheral vascular disease was
the topic of one lecture in the previous curriculum. The two
problem-based learning sessions during the cardiovascular
block were previously based on cardiac pathology.
The opportunity to deliver the vascular disease educa-
tional program arose after longstanding discussions with
the stakeholders in the process. We worked with the cardi-
ologist that serves as the block director to effectively inte-
grate the program in the block’s calendar. To make room
for our program, 1 of 2 lecture hours on vasopressors and
inotropes was dropped. One 2-hour problem-based learn-
ing session was transferred to our purview. Two of the
hours regarding peripheral vascular disease were already on
the calendar from the prior year and slated for revision. A
few hours in the weekly calendar were open. From these
schedule maneuvers, we added as many contact hours as
was feasible, which subsequently determined the scope of
the program.
The third year of medical school at Wake Forest Uni-
versity involves a traditional series of clinical clerkships
during a 48-week period. The surgical clerkship spans 8
total weeks divided into two 4-week blocks. The third-year
class is divided into six groups of approximately 20 students
per group rotating on the surgical clerkship at any given
time. Students have the opportunity to choose the specific
surgical specialty and faculty mentor to shadow during each
of their two 4-week surgical blocks. The total number of
faculty members greatly outnumbers the number of stu-
dents for any given block, and each faculty member can
only be assigned one student. Accordingly, theDepartmentof Vascular and Endovascular Surgery has the potential to
attract from 0 to 5 third-year medical students during any
4-week block and 0 to 10 students from the group’s 8-week
surgery clerkship. Student preference determines the num-
ber of third-year students that we have the opportunity to
mentor.
Curriculum. The vascular disease curriculum was de-
veloped by the entire Department of Vascular and Endo-
vascular Surgery. Our faculty includes specialists in vascular
surgery and vascular medicine. Program planning was con-
sistent with methods previously described by Caffarella6
and Cookson.7 Briefly, the planning process involved as-
sessing the details of the educational context, building
organizational support, performing a needs assessment,
defining program and session objectives, converting objec-
tives into content and method of learning transfer, and
assessing the program with a formative and summative
approach.
The new curriculum focused on the second year of
medical school, and at the time of the study period, no
significant changes were made to the third-year surgical
clerkship experience in vascular and endovascular surgery.
Seven hours of traditional lectures were administered to the
second-year medical students and one 3-hour problem-
based learning session was facilitated. A vascular medicine
faculty member administered 2 of the lecture hours and
vascular surgeons administered the remaining 7 hours.
Existing medical school curriculum, including lectures and
small group sessions, was reviewed to optimize integration
and avoid duplication. Our faculty members developed a
consensus on content, followed by individual faculty devel-
opment of assigned lectures.
After the initial lecture development, the group re-
viewed and refined each lecture before delivery to the
students. Lecture topics included are provided in Table I.
Some topics that we deemed important were already ade-
quately covered in the existing student curriculum and thus
not included in our lectures. For instance, mechanisms of
atherogenesis, disorders of the clotting system, and phar-
macology of the relevant agents were already well covered
in the existing medical school curriculum. The problem-
based learning session focused on the case of a patient with
atherosclerotic peripheral arterial disease and a diabetic foot
ulcer. All lecture topics and the problem-based learning
session were new, with the exception of the 2-hour lecture
on peripheral arterial disease that was revised from the prior
Table I. Vascular disease lecture topics
Topic Hours
Clinical evaluation of the vascular system 1
Atherosclerotic peripheral vascular disease 2
Occlusive disease of the visceral and renal arteries 1
Venous and lymphatic disorders 1
Extracranial cerebrovascular disease 1
Aortic aneurysm and dissection 1year.
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the approval of the Wake Forest University Health Sciences
Institutional Review Board. The study was of a nonran-
domized quasi-experimental design. The study group con-
sisted of second-yearmedical students. A survey was admin-
istered to the second-year students at the end of the
second-year cardiovascular block. Student completion of
the survey was voluntary and anonymous. The control
group consisted of contemporary third-year medical stu-
dents who did not receive the vascular disease lectures
during their second year.
Data collection. The written surveys consisted of 11
questions about vascular disease knowledge, 5 questions
about interest in vascular disease, and 2 questions regarding
career choice (Appendix I, online only). All surveys were
distributed and collected by one of the authors (P. M.),
who entered the raw data into a spreadsheet that was
forwarded to the statistician (J. A.) for analysis. The survey
administered to the control group contained identical
knowledge and career choice questions but slight change in
the wording of the questions regarding interest in vascular
disease to account for the difference in student context at
the time of survey.
Third-year medical students were surveyed at the time
of their surgical clerkship, administered during the last
week of the clerkship at the time of an unrelated group
lecture (Appendix II, online only). All third-year medical
students rotating on the surgical clerkship were surveyed
after the time of the curriculum delivery to the second-year
students until the end of the academic year, yielding a
potential sample of 41 students. We surveyed the third-year
students during their surgical clerkship in an effort to
ensure a high survey response rate associated with a direct
survey distribution and collection.
The grouping of third-year students in this potential
sample was randomly assigned before the academic year.
We obtained data regarding student enrollment in the
vascular and endovascular surgery rotation spanning from
2001 throughDecember 2009 from records maintained by
the Division of Surgical Sciences. Student enrollment data
starting in April 2009 and ending December 2009 repre-
sents available clerkship enrollment for students exposed to
the program. Enrollment before April 2009 represents
students unexposed to the program.
Data on faculty involvement in the first 2 years of
medical school were obtained through review of the med-
ical school’s electronic educational system, eWake. The
entire calendar of lectures for the first 2 years of the medical
school curriculum was reviewed for the control group to
provide perspective on prior faculty involvement. Small
group sessions were not included in the presentation of
hours.
Statistical analysis. Survey responses were summa-
rized using counts and percentages and by means and
standard deviations for Likert-type responses. Knowledge
scores were calculated as the number of correct responses.
Statistical associations were evaluated using 2 tests and
Fisher exact tests, as well as independent samples t tests andSpearman correlations. Mean data are presented with the
standard deviation. Consistency among responses to sub-
groups of survey items was evaluated using Cronbach . All
statistical analyses were performed using SAS 9.2 software
(SAS Institute, Cary, NC).
RESULTS
Interest. The survey response rate for second-year
medical students exposed to the curriculum was 93% (112
of 121). Most second-year medical students described a
somewhat or much greater interest in the medical (63%),
procedural (59%), and overall (63%) management of vascu-
lar disease after exposure to the vascular disease curriculum.
Most also had a somewhat or much greater interest in a
vascular medicine (64%) or vascular and endovascular sur-
gery (60%) rotation. Table II provides the corresponding
mean Likert scale scores of respondents. The second-year
student series of questions regarding vascular disease had a
Cronbach coefficient  of 0.88. Consistent with the high
Cronbach coefficient , there was a significant correlation
between the response to every question regarding vascular
disease interest and the other interest questions (P .0001
for Spearman correlation).
After the second-year medical students exposed to the
curriculum transitioned to their third year of medical
school, mean voluntary student enrollment per month in
the vascular and endovascular surgery rotation significantly
increased compared with the overall mean of the previous 8
years’ monthly enrollment by students not exposed to the
vascular disease curriculum (3.0  1.3 vs 1.8  1.1, P 
.0032). The Figure depicts the enrollment trend by aca-
demic year. Because student enrollment was monitored for
the first 9 months of the academic year after the study
group transitioned to their third year of medical school, we
performed a secondary analysis to exclude variability in
enrollment due to the timeframe in the academic calendar.
The mean monthly enrollment for the study group in the
rotation was also significantly higher than the overall mean
monthly enrollment in the matched 9-month period of the
academic year for prior years (3.0  1.3 vs 2.0  1.0, P 
.0142).
The survey response rate for unexposed third-year
Table II. Interest of 112 second-year medical students
in vascular disease after participating in the program
Compared to before the vascular disease
curriculum, my interest in . . .
Likert scorea
Mean  SD
Treating vascular disease 3.69  0.75
Medical management of vascular disease 3.69  0.77
Surgical/interventional management
vascular disease 3.66  0.75
Vascular medicine rotation 3.70  0.81
Vascular and endovascular surgery rotation 3.70  0.83
SD, Standard deviation.
aLikert scores based on scale of 1 (“strongly decreased”) to 5 (strongly
increased).medical students was 95% (39 of 41). In contrast to second-
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unexposed third-year medical students surveyed agreed to
an interest in the medical (49%), procedural (41%), or
overall (41%) management of vascular disease. The mean
Likert scale score (1  strongly disagree to 5  strongly
agree) for unexposed third-year medical students regarding
interest in medical management was 3.31  0.98, proce-
dural management was 3.13 1.06, and overall treatment
of vascular disease was 3.13  1.06. The mean Likert scale
score for the same students regarding interest in a vascular
medicine rotation was 2.90  1.14, and interest in a
vascular and endovascular surgery rotation was 3.10 
1.07. The Cronbach coefficient  for the series of interest
questions was 0.74.
Knowledge assessment. Detailed scores for each
question topic are provided in Table III. The first two
questions were excluded from subsequent analysis due to
poor internal reliability, yielding nine remaining questions.
The mean student scores of 7.14  1.4 for exposed second-
year students and 7.16  1.7 for the unexposed third-year
students were not significantly different (P  .96).
Interest level was compared with knowledge scores.
There was no significant association between greater inter-
est and knowledge scores for exposed second-year students
(P  .15 to .41, Spearman correlation). Unexposed third-
year students showed a significant correlation between the
knowledge score and a greater interest in a vascular medi-
cine rotation (P  .030 for Spearman correlation). Specif-
ically, third-year students that agreed or strongly agreed to
an interest in a vascular medicine rotation scored better
(8.3 0.7 and 8.7 0.6, respectively) than those that were
neutral, disagreed, or strongly disagreed to an interest
(6.5  1.6, 7.0  1.7, and 6.6  2.6, respectively). There
were slightly higher scores for third-year students that
Fig. Mean voluntary student enrollment in the vascular and en-
dovascular surgery clerkship trend by academic year, before and
after the new educational program. The vertical dashed line indi-
cates the time of the new educational program. The error bars
represent one standard deviation. Mean student monthly enroll-
ment significantly increased after the new educational program
compared with the combined mean for the 8 prior years (P 
.003).agreed (7.4 1.7) and strongly agreed (8.7 0.6) with aninterest in a vascular surgery rotation compared with those
who were neutral (6.9  1.4), disagreed (7.0  1.5), or
strongly disagreed (6.0 3.5), although the difference was
not significant (P  .076 for Spearman correlation).
Career interest for both groups of students is described
in Table IV. We sought correlation between knowledge
score and career interest; however t tests for differences in
mean knowledge score among those with interest in surgi-
cal specialties vs nonsurgical specialties did not show any
significant differences. No correlation was identified be-
tween career interest and Likert scores regarding interest in
vascular disease.
Evaluation of global student lecture hours. Review
of the first 2 years of the curriculum calendar for the
unexposed third-year students demonstrated that students
Table III. Vascular knowledge assessment
Topic
MS2
(n  112)
Correct, %
MS3
(n  39)
Correct, % Pa
Morbidity venous thrombosis 6 15 .0992b
Etiology ischemic stroke 0 36 .0001b
Risk rupture aortic aneurysm 84 92 .1928
Symptoms chronic mesenteric
ischemia 80 90 .1812
Cause death, PVD 82 82 .9897
Signs acute arterial occlusion 82 64 .0202
Risk factors deep vein
thrombosis 63 90 .0015
Typical location aortic aneurysm 71 62 .2987
Demographics aortic aneurysm 93 87 .3219b
Symptoms from carotid stenosis 74 82 .3160
Relationship ABI to symptoms 86 56 .0001
ABI, Ankle-brachial index; MS2, second-year medical student exposed to
program; MS3, third-year medical student not exposed to program; PVD,
peripheral vascular disease.
aP calculated from 2 test or the Fisher exact test (where necessary due to low
expected cell counts).
bFisher exact test used in place of  test.
Table IV. Survey results indicating intended career
choice
Career choice
Second-year
students,
% (n  112)
Third-year
students,
% (n  37)
Beginning
of school
Time of
survey
Beginning
of school
Time of
survey
Family medicine 0.9 2.7 2.7 0
Internal medicine 2.7 8.0 8.1 13.5
Medical subspecialty 5.4 8.0 2.7 5.4
Pediatrics 14.3 13.4 13.5 2.7
Obstetrics/gynecology 3.6 3.6 0 5.4
Surgery 4.5 4.5 13.5 8.1
Surgical subspecialty 14.3 12.5 10.8 18.9
Radiology 1.8 2.7 2.7 0
Other 8.9 8.9 10.8 16.2
Unsure 43.8 35.7 35.1 29.7had 946 contact hours of lectures and problem-based learn-
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and problem-based learning sessions were delivered by
nonphysicians for 445 hours (47%), nonsurgeon physicians
for 491 hours (52%), and surgeons for 11 hours (1%). The
new curriculum added 7 hours (0.7%) of surgeon exposure.
Two (0.2%) of the curriculum’s 9 hours represented a
revision of prior lectures and were administered by a vascu-
lar medicine physician included in the prior nonsurgeon
physician numbers. All second-year faculty block directors
were subspecialists of internal medicine.
DISCUSSION
We demonstrated that development and delivery of a
vascular disease educational program to second-year med-
ical students increases interest in vascular disease and in-
duces greater involvement in a vascular and endovascular
surgery rotation in the following academic year. Students
had a greater interest not only in the topic of vascular
disease but also in its medical and procedural management.
If the vascular surgery clerkship enrollment trend continues
at the current pace of three students/month, 30% of the
medical school class will have had a one-on-one clinical
rotation with a vascular surgeon during their third year in
medical school. Students choosing a vascular surgery rota-
tion are assigned to a single vascular surgeon whom they
shadow for a month. Combined with the class-wide second-
year lectures and problem based sessions, the net increase in
student exposure to vascular disease and the vascular surgery
faculty is significant.
Increased student interest in vascular disease is impor-
tant for several reasons. Foremost, broadly defined vascular
disease is a common cause of morbidity andmortality in our
society. Most physicians will encounter arterial, venous, or
lymphatic pathology in their practice. Regardless of the
student career choice, patients will benefit from student
engagement in vascular pathology, particularly if the inter-
est has durability beyond medical school. Interestingly,
physician referral patterns for patients with vascular disease
are influenced by the physician’s earlier experience in med-
ical school and residency.8 It is important, therefore, to give
students the greatest insight and opportunity to get the
right care for their patients in the future.
Vascular training paradigms increasingly offer training
that starts immediately after medical school.3 Student in-
terest in vascular disease will be critical as recruitment of
talented vascular trainees shifts to the third and fourth year
of medical school.9-11 We face a declining number of
applicants to vascular surgery training from U.S. gradu-
ates2,12 combined with a predicted shortfall of vascular
surgeons.1,13 Prior data suggest that the increase we ob-
served in student participation in a vascular and endovascu-
lar surgery rotation supports the goal of recruitment.
Chen et al14 found that a student’s specific operative
exposure during his or her surgical clerkship influenced the
student’s subspecialty choice. Students that observed more
operations in a given subspecialty were more likely to
pursue that subspecialty for a career. Fourth-year medical
students who responded to an Internet survey cited men-toring and personality fit as key factors in specialty selec-
tion.15 Calligaro et al16 surveyed vascular surgery residents,
general surgery residents, and medical students to under-
stand their reasons for and against a career in vascular
surgery. Mentorship was one of the key aspects found to
favor a career choice of vascular surgery. As a cautionary
note, students also cited a negative mentor experience as an
important factor dissuading a career in vascular surgery. It is
not enough, therefore, to simply attract more students to
the vascular surgery rotation. A positive mentorship expe-
rience must follow. Future studies focusing on the specific
design and assessment of clerkship mentorship would be
helpful.
We found that a paucity of the lectures hours in the first
2 years of medical school are delivered by surgeons at our
institution, far outnumbered by other physicians. Although
our program almost doubled the contribution of total
surgeon hours, the relative contribution remained dwarfed
in comparison with nonsurgical faculty hours. Polk17 high-
lighted the need for surgeons to “actively insinuate” into
the early years of medical school in a meaningful way.
Conversely, even though students at our institution have
extensive exposure to faculty frommedical subspecialties in
the early years of medical school, the career interest in
medicine or medical subspecialties when surveyed is rela-
tively low. Although these points would appear mutually
exclusive, we believe that the contradiction reinforces the
notion that exposure by itself is likely not significantly
influential. The nature of the exposure is likely a critical
factor in the development of student interest.
Student performance on knowledge assessment was
modest for both student groups. Although the perfor-
mance of the second-year students was no better than the
third-year students, the questions were clinically based,
presumably favoring those with more clinical experience.
Nonetheless, we strive to engender improved student per-
formance in future iterations through program refinement.
The program is maintained using instructional design tech-
niques, where formative evaluation proceeds throughout
the program delivery and at the conclusion of each cycle to
effect program refinement.18 Interest level did not correlate
with knowledge scores at the second-year student level, but
did begin to demonstrate correlations at the third-year
level. Although interest and knowledge clearly have a well-
established relationship, we have no way currently of know-
ing which element drives the educational process for any
given student. The knowledge assessment data also high-
light the importance of a longitudinal plan that spans
medical school and postgraduate training years. Mastery of
vascular disease cannot be achieved after 9 instructional
hours, and we believe that a program such as this is ulti-
mately best situated in the context of an overarching mul-
tiyear plan unencumbered by training boundaries.
Development of the vascular disease educational pro-
gram required integration with the existing medical school
educational system. Program planning in this environment
involves negotiation of the local social and political milieu
in addition to the routine educational content planning.19
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contentious. Throughout the local process we have learned
to aggressively support our educational mission by impart-
ing the vastness of vascular disease to stakeholders, deliver-
ing a high-quality educational product, and integrating our
program with the nuances of the medical school.
Our study had several limitations. The study design was
not randomized, and the follow-up period for students was
limited to approximately 1 year. We do not know if the
increased interest by students will translate into future
phases of training or definitive career choice. We have
immediate plans to restructure the educational programs of
our third- and fourth-year medical school programs and
plans for new postgraduate strategies that will confound
further follow-up of the current study group. It is certainly
possible that the high prevalence of tobacco-related vascu-
lar disease observed in our region may affect student inter-
est level, therefore limiting the ability to generalize our
results to other regions of the country. We limited the
number of knowledge-based questions in the survey in
order to enhance completion rate, which in turn may have
masked differences in subgroup analysis.
The survey was only administered after the interven-
tion.We can’t exclude the effect of the time in the academic
calendar that students were surveyed on their interest or
knowledge responses. Although students are categorized
by year, they evolve and presumably change perspective
within each year. Addition of a pretesting strategy may have
been helpful, although a pretest/posttest strategy is associ-
ated with its own threats to validity.
CONCLUSIONS
We believe it is important for vascular surgeons to
purposefully engage medical students early in their tenure.
We found a vascular disease educational program was an
effective strategy to increase interest in vascular disease as
well as in further student involvement with the Vascular
and Endovascular Surgery Department. We strongly en-
courage implementation of similar strategies by centers
involved in medical education.
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Dr Eric D. Endean (Lexington, Ky). I would like to thank Dr
Godshall for sending me a copy of their manuscript in advance of
the meeting. For a number of years, there has been concern raised
regarding the interest in vascular surgery as a career choice of
medical students and residents. Indeed, as borne out by the match,proportion of programs go unmatched. One solution has been to
propose and create Vascular Surgery Integrated programs, of
which there are currently 21 approved programs. I have wondered
how these programs will attract students. In my own experience,
vascular surgery is not a specialty that has immediate name recog-
nition. For example, when telling someone that I practice vascular
JOURNAL OF VASCULAR SURGERY
Volume 52, Number 3 Godshall et al 781surgery, the typical response I receive is “Oh, you do varicose
veins.” Looking back at my own career path, even though I rotated
on a vascular surgery service as a third-year medical student, I was
unable to commit to a career in vascular surgery until midway
through my residency. I have also found that the majority of
candidates applying for general surgery are considering fellowship
training but are unwilling to commit to a specific area as a medical
student.
Therefore, a program and study such as has been presented by
the group from Wake Forest is timely and important. The authors
have added a vascular surgery component to the second-year
curriculum. They then determined if the students’ interest in
vascular surgery was enhanced. Third-year medical students, who
had not been exposed to the curriculum, served as a control
group.I have the following questions:
1. There were no significant differences in knowledge regarding
vascular disease as measured between the two groups. If the
control group (that is the third-year students) did not have
specific vascular surgery instruction, how did they gain their
knowledge? Are there vascular surgery seminars, workshops, or
lectures given as part of the third-year surgery rotation?
2. How many third-year students elected to do vascular surgery as
part of their surgery rotation? Did the survey results or the
assessment of knowledge results for the subgroup of students
who did a vascular surgery rotation differ from those who did
not rotate on vascular surgery?
3. Third-year students were given the survey at the time of their
surgery rotation, throughout the year, while second year stu-
dents were given the survey immediately following the cardio-
vascular block. Do the authors feel that the clinical experience
obtained as the third year progressed had an influence on survey
results?
4. The authors appropriately comment on the need for a positive
mentorship experience in order to attract students to a career in
vascular surgery. This may be the most important component
for attracting students to vascular surgery but also has the
potential to be the most difficult to control. How do the
authors plan to enhance the students’ mentorship experience?
I would like to thank the Association for the opportunity to
discuss this paper. I would encourage the membership to consider
how each of us can increase the exposure of vascular surgery to our
medical students, early in the course of their medical school
experience.Dr Godshall. Thank you for your comments and questions.
The first question focuses on the third-year students who were notexposed to the program. How did they gain the knowledge to get
80% correct on the questions? There are several possibilities. By the
time we instituted the second-year program, we weren’t participat-
ing in the surgery clerkship’s weekly lectures. “Unexposed” stu-
dents really had no formal lectures or training in any of these
topics. One of the presuppositions of the question is that formal
education, or formal learning, is the main way and only way that
students learn. I think there is a lot of informal learning that goes
on throughout all of the years of training, and as such, I don’t think
their entire knowledge derives from what we were able to relay
during lectures. We focus on formal learning processes because
that is what we can control. Lastly, it is certainly possible given a
bright group of students that they were just good at answering
questions.
Your second question was whether we did a subanalysis on
those students who chose to do the rotation and how that corre-
lated with their prior interest. Because the survey was anonymous,
we were unable to go back the next year and correlate third-year
behavior with second-year response on a student-by-student basis.
The third question, do I think the clinical experience influ-
ences survey results? In a word, yes. These were late third-year
students and not a perfect control group. We were still left with the
most compelling data, if you will, that increased interest responses
in the second year translated to increased observed participation in
the following year. In the third-year control group, we observed a
lot more variability in survey response to interest questions within
individual students suggested by a lower Cronbach  statistic. We
can infer that the unexposed third-year students might have differ-
entiated to one particular aspect of vascular disease, whereas the
earlier students liked everything equally related to vascular disease.
Clinical exposure may differentiate student interest within vascular
disease.
And lastly, your question about mentorship is an important
one and one that has been raised in the literature. Mentorship can
be positive and negative, so program evaluation is critical as you go
forward and refine your program.We believe that it is important to
understand the nature of a student’s clerkship experience and be
open to change based on program evaluation. We also try to
embrace any options for student education so that in their inter-
actions with us they get the impression that we offer limitless
opportunities. That may take the form of research, further training,
elective rotations, acting internships, or career counseling. Each of
these options requires effort on our part, but we believe that they
are an important part of the mentorship process.
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Please use the following scale to answer question #1a-e.
1  much less; 2  somewhat less; 3  unchanged; 4 
somewhat greater; 5  much greater
1. Compared to your interest level before the vascular
module:
a. Your overall interest in treating peripheral vascular
disease is now ________.
b. Your interest in themedical management of periph-
eral vascular disease is now ________.
c. Your interest in the surgical/interventional man-
agement of peripheral vascular disease is now
________.
d. Your interest in a vascular medicine rotation is now
________.
e. Your interest in a vascular & endovascular surgery
rotation is now ________.
2 Late morbidity from deep venous thrombosis is most
often the result of:
a. Pulmonary embolism
b. Vena cava thrombosis
c. Bleeding complications from anticoagulation
d. Post-phlebitic syndrome
3 The etiology of ischemic strokes is most commonly:
a. Embolization from a proximal source
b. Occlusion of the carotid artery
c. Intracranial aneurysm
d. Cerebral hypotension
4 The key factor determining the risk of Abdominal
Aortic Aneurysm (AAA) rupture is:
a. Hypertension
b. Gender
c. Smoking status
d. Aneurysm diameter
5 Postprandial pain, “food fear,” and weight loss are all
suggestive of:
a. Acute mesenteric ischemia
b. Chronic mesenteric ischemia
c. Abdominal aortic aneurysm (AAA)
d. Thoracoabdominal aneurysm
6 What is the most frequent cause of death in patients
with peripheral vascular disease?
a. Pulmonary embolism
b. Sepsis from gangrenous foot wounds
c. Myocardial infarction
d. Lung cancer
7 Which one of the following signs/symptoms is not
associated with acute arterial occlusion?
a. Pain
b. Paralysis
c. Fever
d. Absence of pulse
8 All of the following are risk factors for deep venous
thrombosis except:
a. Cancer
b. Hypercoagulable statec. Immobility
d. Coronary artery disease
9 The most common anatomic location for an aortic
aneurysm is
a. Ascending thoracic aorta
b. Descending thoracic aorta
c. Suprarenal abdominal aorta
d. Infrarenal abdominal aorta
10 Which one of the following statements pertaining to
the demographics of AAA is true?
a. More common in males
b. More common in females
c. More common in urban settings
d. Only occurs in patients with a known chromosomal
defect
11 Which symptom is attributable to a left carotid artery
stenosis?
a. Transient monocular blindness of the left eye
b. Dizziness
c. Left sided hemiplegia
d. Headache
12 A patient with an ankle/brachial index (ABI) of 0.3 is
most likely to exhibit:
a. No symptoms of lower extremity ischemia
b. Mild calf pain after 30 minutes of walking
c. Upper arm pain after swimming for 15 minutes
d. Lower extremity pain at rest
13 Did you have an idea of specialty/field you planned
on entering when you began medical school? (circle
one)
Yes No
If yes: (circle one)
Family medicine
Internal medicine
Medical subspecialty
Pediatrics
Psychiatry
Obstetrics/gynecology
Surgery
Surgical subspecialty
Radiology
Other
14 What field do you plan on entering now? (circle one)
Family medicine
Internal medicine
Medical subspecialty
Pediatrics
Psychiatry
Obstetrics/Gynecology
Surgery
Surgical Subspecialty
Radiology
Other
Unsure
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group
Please use the following scale to respond to statements
#1-5.
1  strongly disagree; 2  disagree; 3  neither agree nor
disagree; 4  agree; 5  strongly agree
1. You are interested in treating peripheral vascular dis-
ease (PVD). ____
2. You are interested in the medical management of
PVD. ____
3. You are interested in the surgical/interventional man-
agement of PVD. ____
4. You are interested in a vascular medicine rotation.
____
5. You are interested in a vascular & endovascular surgery
rotation. ____
6. Late morbidity from deep venous thrombosis is most
often the result of:
a. Pulmonary embolism
b. Vena cava thrombosis
c. Bleeding complications from anticoagulation
d. Postphlebitic syndrome
7 The etiology of ischemic strokes is most commonly:
a. Embolization from a proximal source
b. Occlusion of the carotid artery
c. Intracranial aneurysm
d. Cerebral hypotension
8 The key factor determining the risk of abdominal
aortic aneurysm (AAA) rupture is:
a. Hypertension
b. Gender
c. Smoking status
d. Aneurysm diameter
9 Postprandial pain, “food fear,” and weight loss are all
suggestive of:
a. Acute mesenteric ischemia
b. Chronic mesenteric ischemia
c. Abdominal aortic aneurysm (AAA)
d. Thoracoabdominal aneurysm
10 What is the most frequent cause of death in patients
with peripheral vascular disease?
a. Pulmonary embolism
b. Sepsis from gangrenous foot wounds
c. Cardiovascular events
d. Lung cancer
11 Which one of the following signs/symptoms is not
associated with acute arterial occlusion?
a. Pain
b. Paralysis
c. Fever
d. Absence of pulse
12 All of the following are risk factors for deep venous
thrombosis except:
a. Cancer
b. Hypercoagulable statec. Immobility
d. Coronary artery disease
13 The most common anatomic location for an aortic
aneurysm is
a. Ascending thoracic aorta
b. Descending thoracic aorta
c. Suprarenal abdominal aorta
d. Infrarenal abdominal aorta
14 Which one of the following statements pertaining to
the demographics of AAA is true?
a. More common in males
b. More common in females
c. More common in urban settings
d. Only occurs in patients with a known chromosomal
defect
15 Which symptom is suggestive of a left carotid artery
stenosis?
a. Transient monocular blindness in the left eye
b. Dizziness
c. Left sided hemiplegia
d. Headache
16 A patient with an ankle/brachial index (ABI) of 0.3 is
most likely to exhibit:
a. No symptoms of lower extremity ischemia
b. Mild calf pain after 30 minutes of walking
c. Upper arm pain after swimming for 15 minutes
d. Lower extremity pain at rest
17 Did you have an idea of specialty/field you planned
on entering when you began medical school? (circle
one)
Yes No
If yes: (circle one)
Family medicine
Internal medicine
Medical subspecialty
Pediatrics
Psychiatry
Obstetrics/gynecology
Surgery
Surgical subspecialty
Radiology
Other
18 What field do you plan on entering now? (circle one)
Family medicine
Internal medicine
Medical subspecialty
Pediatrics
Psychiatry
Obstetrics/Gynecology
Surgery
Surgical Subspecialty
Radiology
Other
Unsure
